Balloon cells in human cortical dysplasia and tuberous sclerosis: isolation of a pathological progenitor-like cell.
Neural stem cells are present in the human post-natal brain and are important in the development of brain tumours. However, their contribution to non-neoplastic human disease is less clear. We have tested the hypothesis that malformations of cortical development contain abnormal (pathological) stem cells. Such malformations are a major cause of epilepsy. Two of the most common malformations [focal cortical dysplasia (FCD) and cortical tubers] are characterised by the presence of a population of abnormal cells known as balloon cells. The identity of these cells is unknown but one hypothesis is that they are an abnormal stem cell that contributes to the pathogenesis of the malformation. We have characterised in tissue, and isolated in culture, an undifferentiated population of balloon cells from surgical resections of FCD and cortical tubers. We show that beta1-integrin labels a sub-population of balloon cells with a stem cell phenotype and show for the first time that these cells can be isolated in vitro. We have characterised the immunohistochemical, morphological and ultrastructural features of these cells. This is the first isolation of an abnormal cell with features of a progenitor/stem cell from a non-neoplastic disease of the brain.